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Study of hard exclusive processes leads to
a new class of PDFs
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exclusive deep inelastic
meson production scattering
deep virtual/large ¢ PDFs

exclusive: all products of a reaction are detected
—> missing energy (AE) and missing Mass (M) =0
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What does GPDs characterize?

polarized
H9(x,¢,t)  conserve nucleon helicity
H%(x,0,0) = ¢, H1(z,0,0) = Ag
Ed(x,¢,t)  flip nucleon helicity
not accessible in DIS
quantum numbers of final state = select different GPDs

yo Y

pseudo-scalar mesons
HY E4 HY E4
AUL7 ’ AUL7 O-p,gb,wa

, t, defined on the light cone
unobservable internal variable in DVCS momentum transfer (t = A?)

:I?Bj

jongitudinal momentum transfer between 2 partons ( = 5=~
J
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do

isolate term

= unpolarized target

beam helicity asymmetry:

Im (TgyTpyes)
X sing =

do- —do-
et et

beam asymmetry:
do. —do X (TsuTpves)
X =—>

= unpolarized beam

target spin asymmetry:

do —do = (TBHTQVCS)
X — H"(x,&,t)
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+ |Tsu|? + | Tpves|?

non-zero azimuthal asymmetries

)
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¢: azimuthal an etween lepton scattering

plane and the v*~y - plane
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Proton

e'p - e’ yX (M<1.7GeV)
HERMES PREL. 2000 (refined)
— P1+P2sin @+ P3sin 2¢

P1 =-0.04 £ 0.02 (stat)
P2 =-0.18 £ 0.03 (stat)
P3 = 0.00 £ 0.03 (stat)

<-t>=0.18 GeV?, <xg> = 0.12, <Q*> = 2.5 GeV*

Be%%pin Asy

Deuterium

e'd - e'yX (M<1.7GeV)
HERMES PRELIMINARY
— P1+P2sin @+ P3sin 2¢

P1=-0.04 £ 0.02 (stat)
P2 =-0.15 £ 0.03 (stat)
P3 = 0.03 + 0.03 (stat)

<t >=0.20 GeV?, <xz> = 0.10, <Q*> = 2.5 GeV*




HERMES PRELIMINARY (<-t.> = 0.12 GeV?)
e'p - e"yX (M<1.7GeV)
— cO+clcos@+slsing

ce

X%/ ndf: 11.47/8

c0 = 0.009 + 0.020 (stat)
c1=0.059 + 0.028 (stat)
s1=0.094 + 0.028 (stat)

Bem.ge ASy

Deuterium

HERMES PRELIMINARY

e'd - ey X (all d)
A=c0 +clcos@+slsing (M<1.7 GeV)
X’/ndf = 2.26

c0=0.003 +/- 0.013 (stat.)
c1=0.061 +/- 0.018 (stat.)
s1=0.010 +/- 0.018 (stat.)




~““Beam Charge Asymmet

HERMES PRELIMINARY
e'p/d—e’yX (M<1.7GeV)
(in HERMES acceptance)

* proton 40%
= deuteron —

Regge, D-term
Regge, no D-term
fac., D-term

fac., no D-term
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Lonmnal Tmp_in Asy

m! - Astijrfb Im

HERMES PRELIMINARY
ep - €yX (M,<1.7 GeV)
A=cy+s Sn@+s,sin 2¢

X%/ ndf: 8.5/ 7

C, -0.009+0.024 (stat.)
s;: -0.071+0.034 (stat.)
s,; -0.113+0.034 (stat.)

<-t>=0.12 GeV?, <xz>=0.10, <Q*>=2.5 GeV*

HERMESPRELIMINARY 99,00
e'd - €yX (M,<1.7 GeV)
A=c,+s Sn@+s,sin 20

X%/ ndf: 6.2/ 7

¢,y 0.030%0.017 (stat.)
s; -0.036 0.024 (stat.)
s, -0.039%0.023 (stat.)

<t>=0.13 GeV?, <x5>=0.10, <Q*>=2.5 GeV’




Longitu—dﬁr'ljarget Sp%&symme

HERMESPRELIMINARY
e p/d - e'yX (M, <17 GeV)
(in HERMES acceptance)

® proton
® deuteron

HERMESPRELIMINARY
e p/d -~ e'yX (M, <17 GeV)
(in HERMES acceptance)

® proton
e deuteron

proton (WW tw-3, b,=1):
- fac, b1
— fac, b=
Regge, b=co

proton (b,=1, b=1):

Regge, WW tw-3
------- Regge, no tw-3
- fac., WWtw-3

Regge, b~1 — fac., notw-3




= unpolarized beam
target spin asymmetry:
do —do X (FoHy — FiEy) -sin(¢ — ¢s)cos(¢)+

N— 7

sin qb—ggg cos(¢)
SR~ )cos(

(FoHy — Fi€EL) -cos(¢ — ¢s)sin(e)

N J/

cos qb—gb:sin (o)
ASoB(6=a)sin()

2D asymmetry: in ¢ and (¢ — ¢s)
" Nﬂ(qﬁ, Cb — Cbs) . Ni}((ba ¢ - (bs)
AUT(QJ)) gbs) B Nﬁ(qb, Cb _ gbs) . NU(¢) qﬁ — ¢S)

AZn(99s)c08(?) i sensitive 'to parameterizations
Involving different
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Transverse Targ?&ai_n Asy

PRELIMINARY e'p’ - e’y X
(in HERMES acceptance) (M, < 1.7 GeV)

(hep-ph/0506264)
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HERMES can constrain all GPDs ( H4, E9) via different complementary
observables
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Gent, Giessen and Glasgow
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detection of the recoiling proton
= p: 135 - 1200 MeV /c

= 76 % ¢ acceptance

= 7 /p-PID via dF /dx

Background Suppression
= semi-incl.: 5% — <<1%
=- associated: 11% — ~1%

Improved t-resolution
=- study kinematical dependences

data taking in 2006/2007

Panic, Santa Fe, October 2005
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